ABSTRACT
INTRODUCTION
Feminine breast milk is recognized as the international "golden standard" in infants' feeding [1] . The food of a healthy, well-nourished mother, produced in sufficient amount, should fully cover the child's need for all nutrients necessary for growth and normal development in the first 6 months of its life [2] . The female milk contains IgA, lactoferrin and lysozyme, which is thought to reduce the infection risk, by improving the immune system function, it is also hypothesised that these compounds decreases the risk of food allergy, especially provided with cow's milk [3] .
The female food provide growth factors that influence the proliferation and maturation of immune cells -a humoral and cellular response, as well as hematopoietic cell lines. Female milk also has a high prebiotic activity, which is conditioned by the content of oligosaccharides. The growth factor of the placenta affects the appropriate blood supply to the infants' intestine [4] .
Mother's milk was shown to be rich source of anti-inflammatory factors and stem cells. For example, cytokines which possess chemotactic activity are responsible for infants' small intestine maturation and inflammatory modulation of reactions, via activation of erythrocyte system. Cytokines activate B lymphocytes, macrophages, monocytes, mast cells, eosinophils and dendritic cells [5] .
Transforming growth factor (TGF) regulates the milk production process and increases the population of progenitor cells that produce IgA antibodies. Thus, affects the maturation of the lymphoid tissue system occurring within the GALT (gut-associated lymphoid tissue) digestive tract, thereby actively stimulating the processes of formation, maturation and development of the infants' nervous system [6] .
Recent research shows that lactose, a source of carbohydrates, is also an important factor in human immunity. Female milk contains higher amount of lactose compared to cow's milk, which is why it is a better substrate in microorganism energy processes. Lactose affects the development of infants' bacterial flora. In artificially fed infants, the digestive tract is colonized by Escherichia, Bacterioides and Clostridium and in case of breastfeeding the growth of Lactobacillus biffidus and Biffidobacterium is observed. What is more, this disaccharide is a component of galactose that builds the nervous system myelin's [7] .
The aim of the study was to assess the relationship between the various models of infant nutrition and immunity in the further perspective of child development.
MATERIALS AND METHODS
The study was conducted among parents of pre-school children in two different educational institutions (private and public kindergarten) from October 1th, 2017 to January 1th, 2018. The Medical University protocols' study number is R-I-002/306/2017. The study was attended by 100 respondents (50 parents per institution) familiarized with the goal and methodology of research. People who expressed their willingness to participate were asked to fill in the questionnaire anonymously. Children from pre-school age (from 3 to 6 years old) were analysed, 24 boys and 26 girls from private and 24 boys and 26 girls from public kindergarten in the city of Bialystok. 76% of children had a birth weight in the range of 2500 -4000g. Natural childbirth occurred much more frequent as in the caesarean section (72 vs 28). 83% of children scored 10 points on the Apgar scale, which proves good health after birth.
The basic research tool was a questionnaire, which was divided into three parts corresponding in turn to important issues concerning the basic data of the child, the way of feeding in infancy and questions related to the current state of health. Genetic predisposition to the occurrence of allergies was also analysed.
In order to perform statistical analysis of data obtained from questionnaires, the Statistica 13 program was used, StatSoft Poland z o.o. The Tstudent's, Mann-Whitney test and Spearman's rank correlations were used. Variables were considered statistically significant when p≤0.05. Table 1 shows the duration of breast and milk formula feeding among studied population. Modified milk nutrition model was used for longer period of time (19 children over 24 months and 42 children above 12 months of age) when compared to mother's milk nutrition (only 7 were fed naturally above 24 months and 22 children over 12 months of age). Mixed nutrition was the most prevalence model of studied population.
RESULTS
In our study, a weak positive correlation was found between natural delivery and mother's milk feeding (R=0.287). In case of caesarean section, artificial nutrition was more often chosen. Table 2 shows a statistically significant relationship between the reduced occurrence of infection and decreased recurrences of infants' infection when mixed nutrition and breastfeeding where compared to milk formula only (p=0.003, p=0.001, respectively). There was no statistical significance in the frequency of infection and in recurrent infections at later stages of the child's life. Table 1 . Children breastfeeding and milk formula feeding Table 2 . Statistical comparison between different models of nutrition
The most frequent were upper respiratory tract infections (16), there were also urogenital infections (3) skin (3), less children were reported with gastrointestinal infections (2) and ear infections (2) . As in case of recurrent infections during the first year of life, the most frequent infections in the preschool age were upper respiratory tract infections (29) ear inflammation (3), sinusitis (1), urogenital (1) and skin infections (1) . Increased exposure to pathogens in kindergarten, lack of protective effects of immunoglobulins and other biologically active ingredients contained in mother's milk caused that infections were more often observed at pre-school age rather than infants' age (all children were vaccinated according to Polish standards).
Children fed with modified milk were shown to have chickenpox diseases more frequent compared to breastfeeding ones (39% vs 26%), this group had a greater percentage of infectious diseases overall (50% vs 62%).
The genetic factor was also analysed in the context of children allergies occurrence. Significantly more frequent was the occurrence of allergies in parents (51) compared to children (27). The main type of allergy was inhalation oneparent vs children (29% vs 11%). In addition, there were cases of food allergy (12% vs 11%), contact / skin allergy (11% vs 10%) and animal venom allergy (3% vs 1%). Parents more often indicated allergy to dairy products, i.e. milk, milk products (64%) in comparison to children (59%). The surveyed parents more often indicated allergy to citrus fruits (22%) compared to children (17%). Allergy to egg proteins was found in 7% of parents and 6% of children. Interestingly, parents who were diagnosed with allergy to egg proteins, where shown to have children with peanut allergy. There was no relationship between exclusive mother's milk nutrition and a reduced risk of all kind of allergies.
DISCUSSION
According to the Pandolfi et al. [8] exclusive breastfeeding was not associated with reduced pertussis (Bordetella pertussis) compared with partial breastfeeding or artificial feeding mixtures (OR: 1, 2; 95% CI: 0.31-4.67). Children with siblings were more susceptible to disease development (OR: 2.5, 95% CI: 1.21-5.35). IgA against pertussis antigens were not higher in the experimental group (med A anti-PT IgA=0.24 optical density) compared to the control group (median IgA anti-PT=0.21 optical density). However, the binding of bacteria to pertussis rods, measured in breast milk, was higher in the experimental group (median=4.35%) compared to the control group (median=2.8%, p=0.004). The IgG titer, exceeded the norm in mothers, but no correlation was found between serum IgG and breast IgA. In our study no pertussis was recorded, nevertheless, more frequent occurrence of infectious diseases among children fed exclusively with artificial mixtures was observed.
According to the study conducted by Ventura et al. [9] , breastfeeding influences dietary preferences and obesity occurrence in the future. The first 1000 days of a child's life is called a critical period for the obesity prevention. Children fed naturally experience the so-called the "jump start" effect. Supplementation of new biological compounds contained in breast milk reduces the likelihood of immune over-activity at later stages of child development. In the study carried out by Schiherer et al. [10] the allergy occurrences of alimentary and genetic factors were analysed. It was found, regardless of the genetic predisposition,
Children breastfeeding
Milk formula feeding a positive relationship between the consumption of peanuts during pregnancy and elevated serum IgE concentration in breastfeeding children diagnosed with cow's milk and egg allergy. In our own research a similar relationship was also observed. In the Wang et al. study [11] , breastfeeding was not associated with allergic eczema at any age compared to children who never have been fed naturally. The adjusted odds ratios for eczema were 1.02 (95% CI 0.90-1.15) for 0-3 months breastfed children, 0.97 (0.97) 0.82-1.13) for 4-6 months, and 0.98 (0.85-1.14) for infants over 6 months. There was no strong evidence for the effect of parental atopy modification (p-value for response time was 0.061) and no association was found between eczema in breastfed children and the onset of eczema later in childhood.
In retrospective studies in which over 5000 children were involved, natural feeding for 6 months was associated with a reduced risk of developing lower respiratory tract infections up to the age of four (OR: 0.71, 95% CI: 0.51-0.98) [12] . Interestingly, in another large cohort study, breast milk feeding over 6 months had no effect on the incidence of lower respiratory tract infections, but authors did not evaluated cases which have ever been breastfed [13] . In other study, the effect of breast milk nutrition on the occurrence of total infection with respect to artificial mixtures was analysed. A study conducted by the Japanese team [14] , showed that the frequency of hospitalization for respiratory infections among infants aged 18-30 months and 30-42 months fed 6-7 months with breast milk was lower compared to artificially fed children, 0.82 (0.66-1.01) and 0.76 (0.58-0.99), respectively. There were no statistically significant differences in diarrhea frequency. In population studies carried out in 31 Belarusian medical centres, no correlation was found between exclusive breastfeeding and reduced risk of asthma, eczema and allergy [15] . Similar results were obtained in own study.
CONCLUSIONS
Maternal milk has an influence on the reduced risk of infection in the first year of the child's life compared to children fed only with artificial mixtures. This relationship was not found among children at further stages of development. In pre-school children higher incidences of infectious diseases were observed. There was no correlation between the consumption of only mother's milk and the reduced occurrence of asthma, allergies and eczema.
